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~ sbayt some’af the matsrial presented. + .

!

An understanding of basic hurmnan anaéomy and physiology is essential to any
person preparing to enter a health occupation. Thig instructional unit is designed
to introduce you to the structutes and functions of the human musculoskelstal

- system--anid the interrelationshipe of the two—and to familigrize yqu with ' some

of the tarms snd concepts necessdry for an understanding of the nmusculoskeistal
system. L _ N v :

Ay

This unit conarstarof a_pretest; seven modulm wlﬁh their optiomf sctivities
and post-tests; and a glossary of terms.

Begin tHis' mbdular unit' by taking the brief pretest ‘at the front of the

N booklst.. The pretest is for your uee only, to give you an idea of what is included
._in this unit,- and to give you sn indication of the arsas' within the unit to which

you should pay spacial attention (perhaps by working on the optional activities).
When you have completed the pretest, tirn to the answers in the back (page 52)

~ to check. your dwn scbre. You will not be graded on the pretest. v

Next, rgad thréugh edch ol the’ modules (Introducflon to: the Skelstal

' System,, Axial . Skeleton, Appendigular Skeleton, Introduction to the Muscular
;- Systam, Major Muscles of the Body, Supporting Structyres of the Musculosksletal

System, and Movements) and Investigats any of the optional activities that may
be helpful or interssting to you. The optichal activities will help you learn more

e

At the ené of this unit (page 49) 8.8 glossary which provides you'.wlt_h brief

A

definitions of many of the terms used in the modules. v

-~
.

Upon completion of each médule, ‘'you sholnld be able to demonstrate an .
understanding of the muterzd presented, by your performance_on the post-test.
When you, have finished a module and feel that you understand the information in
that module, take the post-test that follows it. Write down your answers on ONE

. piece of paper and pass it in to your Instructor, who will give you your grade.
0 P : . o

. - . ~,
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\ o )
1. Which aof the t\:ll\o\lng is a part of the skeletal system?
Y "A. blood S
_ . B. nm-vet;4
' - /C.  muscl o ~
N D. bone® 1 _
’ 7(::. o ! - .-,/ ¢ \ : -

[4

2. - One of the major functions of the skeletdl system is tos .

A. transport oxygen.

B. protect body organs.

C. proEeu food. — -

_ - D. ' regulate body temperature. - U
‘ . R \ | _

- 3. Another name for the br'oastbo;\e is the ) .

\ 1

?

v 4. The forearm contains which of the folAlowing pairs of bones?
A. clavicle and sternum? | >
.B. tibia sand fibula . L
'C. radius snd ulna s
D. ' illum and ischium = = : /

. . 2
- . » R s . N L
. . .
. . ., .
A )
. N . . 2
. 4 .

i Lad

5. All of the movements of the body are produced by what type of tisau‘?
_ : ¥8 |
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6. -

7.

‘9.

10..

.

Which of the following is another name for skeletal muscle?

_ 4
A. smooth

B8, cardiac
C. involuntary
D. striated

i
HY 5
' .
¢\ b -
. - .
N 4

2

On the arm, the mtaﬁonlat:to the biceps is the:

A. rectus femoris. . | J
B. masseter. . :
C.  pectoralis. . ' T X

. D. . triceps. ' ’ :

Muscles are attached to bonea'\)y what type of structure?

\ .

13 o

1

»
~e

« €
. ‘ R

A joint which allows no moti'on, is also called as

A. synovial joint. ) . -

B. hingejoint.

C. ,gliding joint.

D. . fibrous joint. : ' -

- . . v -
. . H

-

What is the opposite motior of abduction? .

-



INTRODUGTION TG THE SKELE%"'AL' SYSTEM

v. & -

GOll . . ,' . . - ' : {

Upon completion of this module, you should be able tos

A Y

1. Identify the major componenté and fUnct_;ions of the skelstal system.

. 2. Classity different types of bone.. *

v

THE FUNCTION OF THE -SKELETON '

!

The adult human skeleton-is composed Xf 206 bones, each serving its own
distinct function. As a whale, the skeleton is like the framework of a building; it

supparts and gives shape to the structyres sround and within it. Individual parts ..

of the skeleton provide the support that maintains the functional shape of certain
organs. For instance, the thin tissue of the lungs would collapse on itself and

/.‘

lose the shape necessary for adequate respiration were it not for the attachment

~ of the lungs to the bony ribcage that holds them open. -

v ’ . ¢ ) ! ) >
The structurs of bones shd of the skeletal system helps the skeleton to ™ -

provide protection for many of the bady's organs. For example, the hard skull
housss the vulnerable brain; the vertebral column protects the spinal cord; and
the ribcage shields the heart and lungs from injuty. - '

Bady movements aiso depend on the framework of bone . Skeletal muscies
use the bones sa supports and levers to producs movement. Its rigid nature, and
the arrangement of bones, makes the skeletal system's function as a structural,
support rather obvious. Less. obvious are its other functions, such as the
groductlon of erythrocytes (red blood cells) and the stossge of minerals. Most

ones have.a living core called bone marrow, which is classified as either "red" or
"yellbw." Red bone Mmarrow is found in the thoracic (ribs and sternumNand pelvic
bones, and in the.ends of long bones;'it is the site of red blood cell formation.
Yellow bons marrow, found in the shafts of long bohes and elssewhere, can.in’
emergencies convert to rad blood cell producing martow. Bones. also provids the
body with minerals. Substances such as magnesium, caicium, and phosphorus,
which are part of the bone material, are stored until the body needs them.

A N : , T

: \ . y !
- . . \.\x ' ‘ ’
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CLASSIFICATION OF BONES

<

The many bones of the skeleton range in size and shape from the tiny bones -

" of the middle esr o the large heavy bones of the leg. Different kinds of bones

are classifled by their shapes as long, short, irreqular, or flat, Long bones are
‘longer than they are wide; examples of long bones include the femur of the thigh,
the bones of the art, snd even the phalanges of the Tingers. The long part of the

bone is the shaft or di sis; tha ends of the shaft, called epiphyses, are broader
than the shaft. Figure 1 shows the structure of long bones. o '

9
,/\/
‘ N EPIPHYSIS » Y
‘ . )
| . DIAPHYSIS ———~
A
! o; i ‘
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Figure 1.. The Structure 6f Lorig Bone ' v
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Short bones are uniformly as broad as tht'sy are wide; an example of a short

- bone is one ‘of the gpﬁq_l_o_ of the wrist. Irreqular bones, such -as the vertebrae,

have odd or ‘complex shapes. Flat bones, such as those found in the skull, ere

broad plates of bone.

~

S

ARRANGEMENT OF THE SKELETON, _ S

w

The%man’skeleton ia = cdnflgﬁrntlon or drrangemoni of these differsnt
types of bones, held together by ligaments, tendons, muscles, and cartilages _-qnd
joined togither in junctions called artigulations, or joints. '

Two different systems rr{ckgup the entire skeleton: tha axial skeleton and

_ the mdlcullr'akeleton. The wuxial skeleston consists of the skull, vertsbral

column, snd ribcage; and the appendicular skeleton is compoied of the bones of

_the appendagas, or extremities (arms and legs).

Figure 2 shows a-frontal view of ths human skeleton.

r
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INTRODUCTION TO THE SKELETAL SYSTEM

Post-Test
L How meny bones are ‘there in the normal adult hum iiﬁ"ii'ﬁdy'? o T
- { A 7 . ; . .
- - : o
. ) ‘
o | | ®
f xR What sre the two mhjor divisions of the skeletal system?
. . ' . N
; — . ‘ R |
] . n . % | / - : -
.‘ ' _' 3. Joints between bones ars also cglled: | J
: A. tendons. / \ -
> 7 B. cartilage. - :
@ C. articulations. 4 -
D. epiphyses. '
) . )l ..
4. Red blood cells are formed in the:
TN ’
. A. gone marrow. .‘ v
. B. heart. . . :
* C. brain., ) '
¥ D. cartilage.
/ _~ S.  One function of borws.is to: _
#. produce mucys. . AN (
B. transmit impuises. -
| ‘ . C, store minerals. e
. D. Initlate movement..
| Ly
{ ud
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6. &u of the organs and-structures of the body are suppoﬂ\ad by the:
A. nerves. S o v
. 8. skeleton. : X
C. appendages. ’ oY

D.\ ligaments. - o

A Y

7. Which of the following is classified as a short bone?

q A. carpal ) .
’ : > Bo phal&n)( { '
Lo C. stsrmum
_ D. humerus
' /
‘ - 8. The vertebrae are c_laasiffed as which type of bone?
A. .lonQ
B. flat | A
C. short _
- . D. irreqular ' -
\ - .
i
) 9. The femur is classified as what type of bone?
: J’ ¢ ’ . - . N ..
e
. 10  The diaphysis is. what part of a long bone?
. A, the end
) . B. aprojection
' C.. the shaft
§] D. ahole
' ) ' < [/ .
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L L. . AXIAL SKELETON_

' ‘ Pt ¥
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Goals
Upop con_\p'letlon of this module, ydq should be able tos

1. Identify the components of tho axial skoloton.

2. Idantlfy and describe the str gum and functlona of the axial akoloton. :

7 -
.
> , -
A AP

% v N
. . . ‘\;

. : /}\.

L ‘o

The axial skeleton is the: frambwork of the: trunk of the bodyr the head, - o
neck, chest, and upper abdomen. This part of the skelatal system serves mainly' 'y . -7
. ‘ prctective function, since it encloses most’ of the vital organs. It also. housesg the ,
organs of sight, smell, tasts, and hearing, and is resdponsible for the flaxibility o ‘,.f.\ v
movement that allows these organs the’ fulleat range ‘pf  exposure -fo the .
environment. | ¢ . .

"THE SKULL

-

L
\ At the top of the axial skeleton is the skull, which is-made up of the bones
of the head. With one exception, the 29 bones of the skull articulate in (or are
' connectedsby) immovable joints. The joint of the lower jaw is the only one that
moves; it allows for the movements necessgry for speaking ahd chewing. In the
skull, the immovable joints provids strengtifend rigidity for the protection of the

~ fragile sensory organs (syes, -ears, mouth, and hose), as well as for the braln.

The skull is divided into two areas. In the front portion are 14 facial bones

which lie beneath the flesh of the face. se bones form the inner structures of

¢ the ‘mouth and nose. They also défine the shape of ‘the face by forming the -

’ ,chaekbones, the arch of the nose, the chin, and the jaw. The forehead is formed

, by part of the larger portion of the skull, the cranium. ‘The sight bones of the
cranium, or crunial bOnes form the top, sidos, and back of the haad. ,

.
‘ \._/'
.
DO
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Two unique sets of.bones located withln the skull, although they are not
classified as either cranial ar facial.bones. /First are the "ossiciés, three tiny -
bones lotated in each milddle ear cavity.” They contribute to hearing by -
transmitting and amplifying vibgations, and are named according to "their shapes: -

- malleus (hammer), incus (anvil),-and stapes (stirrup). Second is the_ hypid bone, -
*  [ocated at’the bassd of the tongue. This ia the only- bone in the body wEicF {s not

connected th'any other bone. Small and shaped like a "U",. the hyoid pto\/ldea\an -

M attachmont for various muscies q’f the ﬁongue and phaf'ynx. T Y
\ ' e . |' - ’ . .l - Y ’ ‘ '
| | | ‘ . fy -” : "" ]
VERTEBRAL COL!.JMN -
I. - s i
y v
Lo . . ALthe base of the skull is the vertebral column (backbone or spine) whlch,

in an aﬂt, .consists of- 24 closely-joined bones called vertebras. These vertebrae
are divided into three main divisions: the first seven are the cervical (neck):
Vertebrae; the thgracic (chest) are the next 12; and the lumbar (back) are the
next five. The vertebral column ends with the sacrum, a single bone consisting
of five fused vertebrae, and the coccyx ("t_ail bane™), which is fused from three to
five bones. ,
_ ‘ Cuahlona of cartilage, called discs, sit betwesn the v\erte‘brse and
' contributo to the flexibility of the vertebral column. This fléxibility provides the
sensory organs with maximum exposure to the snvironment. For example, the
headvcan rotates, tip, incline, and swwel to give the eyes the widest posaibla view
of the surroundings. : .

, The stacking of the vertebrae and the slight natural curve of the spingl
column contribute to the strength of the structure, which enables it to support
the skull, thorax, and abdomen. Each individual vertebrd helps to protect the
saft gginal ord, which runs through holes in the centers of the vertebrae; and the
vertebral cojumn as a'whole brotects the thoracic and abdaminal ordens from the
rear. .

TI-:IORACIC SKELETON -, N

-

;o
Amthel\ part of the axial system is the thoracic (chest) skeleton, consisting

of the thoracic vertebrae, the ribs, the . costal cartilage, and the sternum
(breastbone). The thoracic skeleton supports the chest and the shoulder girdie
. (which ‘anchors. the upper extremities) and provides a base of attachment for

‘many of the mysclds that move-the arms. Also, the thoracic skeleton plays an
' important role in the mechanlcs of breathing.
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Tv/elvc pairs .of ribs articulats with the vertebral columh in the back and
curve around toward the sternum in the front. Only the first seven pairs of ribs
attach (by costal cartilage) to the sternum; these are called the "true ribs." The
next three pairs of ribs are "false ribs," as they do not join direcfly to the

) sternum but are jdined by costal cartilage to each ather and tb the seventh ribs.
. Last are.two pairs of "floating ribs" which do not attach anywhers except to the
vertebral column.. o \ ‘ ) 2

In the front centsr of the chest, extending from just below the neck down
the front of the ribcage, is-the sternum or breastbone. It |s flat and narrows; its
shield-like shape hmeips it. protect;the heart and middle respiratory tract. Thes
stsrnum serves as the central point of attachment for the ‘ribs and the tlavicles
(collarbones), ‘This gives stability to both the thoracic, skeleton and the shoulder
girdle. - It is also filled with rod bone marrow and Is en im‘portant site of rad
blood cell produbtion. . .

, Optional Activities '

L 4

° Usin§ a skeleton or model skeletqn, examine the movements of the spiﬁe,
especially the ﬂrut two vertebrae which support the head. . -

e Using a skull or modsl skull examine and identify the J)onea of the hoad
!

1
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o~ 1 7. BONESOF TMEAXIALskefeTon - -

>

Locatic . a' Bore L Number of Bones . ..

frontal .
o .\ perietal b
oS occipital
y oo temporal ' | |
. .- St ophonofd N
o ' othgnold ‘
. L,s'kull o i - Lo { 2y .zygomatlc (r;\nlar)
‘ | maxilla

. ' . ~ ~ = 7| mandible . I
- .0 ' |lecrimal
.. -yomer . . ' -
T ’ s - | palatine -
v L ) nferior concha

P

ROIN = N N NN = bt N = N

-
h <

. ybase of tangue ‘ {hyoid - o - - BT o "

. . T , . :

- . malleus - o : 2 . .
~ middle ear o/ ) incus N v 2t s
' - ' stapes - . : AN

) C ‘ - o /.“' CoL : -, - -

spinal colurhn " { vertebrae - . 26.

T ribs SEDRET YN
thOl'.x . ) f { sternm ; :‘ 3 _ . l T ' . . \./)
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\ y ~ AXIAL SKELETON
’ ( , Post-Test
y % —_—
. - : . \ N ' P !
1.+ Which'of the following.is a part of the axial skeleton? .
. . p N -
A. phalanges '
. 8. . skull, . r
N ' ! . tibi. *
- 0. humerus ' - . a
] ’ Co A

2 The only bone in the body which does not articulate with another bone is the

A

v
- .,
LY . .
»
..
.
’ ~

= A3

3. Name the five divisions of the vorbabral) column,

7

4 _The tiny bones of the middle ear are called the:

A. hyold. . . T /{

o " B, ossicles. .
A C. vertebrase. . -, | i 1
O. clavicles. f ‘ ‘

L4
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5. What are the two major dlviaiom'of the skull? ' : A 4 “}} _ \
! r * ‘_. 1 . ,“ \
/ ‘ ) * \’ > ) ? ‘.-_ '
~~ - ’. - ) ) vll . )
. ) \ R ‘ Vo B
. N . ) . . n
'6. One of the major functions of the vertebral column is to: : -
‘ - , - :
A . A. protect the spinal cord. , _ : )
=~ B articulate with tHe drms. . _
" C., amplity vibrations. - C N
AN

D. support the lungs.

X,

]

R A What are the 12 pairs Qﬁboqeé that protect the chest cavity?

s
.
. .‘. . . . - ~
Y
s

¢ ‘ ' . R

- .. i ’ .

: . \ 1 \ )
- . S 4 , - ‘ x
8. -What is the primary functigg bf the skull? :
A movement . ) -
© ., B. thought ' '
\ C. support - :
.D. protection N

\

f [Ng

9. Which of the fo’llowin_g s an important site of red blood cell production?

' A. 'hyoid i ! . L - ' .‘ »
B. costal captilags| T :
o C. ‘sternum A »
e ~D. stapes ,} ' : ,V/
. ‘ %
) - ® ‘. .
v
) - -7 1 ( .
- . Fy 1 4
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T~ . APPENDICUL AR ngLETON
s & . o - N

\ . _.' - L ’-
Goals ' P2

~ Upon conﬁ.alotlm‘ of this mddu_le_, you shbuld bs able to:

L Idontify" the components of the appendicular skelston,

2. Identify and describe the structure and functions of t .abpendlcular‘

J " skelston. :

8

Providing - the _body with ‘Juctures for movement is. the npp.ondlcular
skelston, which is made up of thé bones of the gggondagoa.(arms and legs) and
the rings of bone to which they are attached: the shoulder girdle and the pelvic
girdle. _ R . '

Y

PECTORAL GIRDLE = \ ;

f g

The pectoral (shoulder) gjrdle Bserves as the bony foundation for the °

attachment of the arms to the body. It rides over the thorax (chest), anchored
only by two bone-to-bone articulations and the muscles of the thorax. "This loose
attachment does not provide fer great stability or strength, but it does give
flexlbility cof movement and a great tange of motion to the upper extremities.
Anterior ' (front) coiponents of the shoulder - girdile are the two clavicles
(collarbones), small ‘long bones that cuive slightly from the shoulder to the top

>

edge of the sternum. The clavicles hold the shquider jaints out to the sides of -

the body. The stsrnum ls the only bony connectidn between the .axlal skelston
and the shoulder girdlse. The tip of each clavicle joins a scapula or shoulder
- blade, which forms the socket where the upper arm attaches. The scapulas do
not articulpts et all with the ribcage. The scapulas are broad fiat bones,
triangular in shape, pointing downward ovér the true ribs about two inches from
the spinal column. They slide over the posterior (back) of the thorax, buried and
cushioned in large masses of muscle.

~

" ' 4
. .
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\ ~ UPPER EXTREMITIES

" ' .

( ~

N "Each #tm/ls composed of 30 bones. The hhmer%o, the uppsr arm bone, is
\ ' ..the bons that joins the scapula at the 3houlder. In the forearm are two bones, /./
: _the radius and the uihs. The ulna is on the little-finger side of the forearm, and

- cpnnata with the humerus to form the elbow. On the thumb side is the radlus,

which rotates with the ulna to turn the palm of the hand kahnd down. Eight

amajl bones called carpals farm the wrist. They are arranged in two rows, and

their pl.‘cembnt allows for a wide variety of movements. Five metacarpals form"
the hand. Thess bones can be feit along the back of the hand and thumb where .
they join the bones of the fingsrs or phalangss. Each finger is made up of three -
p{ml'mges (except the thumb, which has two; that articulate at the knuckles.

AN

LOWER EXTREMITIES '
B

The lower extremities sttach to the pelvis or pelvic girdie, a heavy set of
. K bones that forms the lower wall of the abdomen. . [n the pelvis are three areas of
@ bone called the ilium, the ischium, and the pubis. First is the illum, which forms
the wing-like structures that are commonly .termed the "hipbones.” It connects
to the flat sscrum in back, in immovable joints that add to the sturdiness of the
pelvis; to the sides, the ilium forms part of the socket of the hip. Second is the
Ischium, ‘which curves under to  fofm two ‘arch-like projections that beer the
‘ely\t of the body when sitting. The lschium mests the Ilium to form the second
part of the hip socket. Third, the remaining part of the ket is formed by the ..

pubis, the front portion ofsthe pelvis. . _ ey E

This bony socket, formed by the connection of the illum, ischium, and
pubis, Is the point of articulation with the leg. It is comparatively deep, and the
: _ bones composing it are thick and heavy; this adds to the stability of the
- leg-pelvis joint, ‘which bears the weight of the body at the same time that it
7 aliows for fresdom of movement. i

~

<

- Connectsd to the pelvis is the femur of the upper leg, the longest bone In
the body. Like other long bones (and egeclauy like t?\e hu?\’oi-uc), thg femur has

a long shaft broadening out at both ends. One end of the femur forms a heavy

ball, which fits very clossly into the socket of the pelvis; the other end widens to
_form the knee joint. ' ' ‘ .

The patella or kneecap is a short bone which rides over and protects the
knee joint. It trt‘culam with the femur but is fairly luose; iilke the scapula, the

_‘patelia is buried in muscle, which gives it the freedom of movement necessary to
glide over the knee joint regardiess of the position of the joint. :

-
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The 'knee-is also formed by the tibia, or shinbane. Along with the fibula,
the tibia forms the lower leg, and both bones join to form the ankle. \ '

. There they articulate with the talus,.one of thg seVen short bohes of the
foot called targale. The tarsal$ correspond to the c s of the wrist. The rest
of the tan ones help distribute’ the weight .of the body throughout the foot;
the tarsals form the heel, which bears some of the weight, and the archeg of the -
foot, which distribute weight forward to the metatarsals. Thess are similer to
the metacarpals-of the hand in that they provide t ramework of the foat; this
is, howaver, a weight-bearing instead of a manipulative framework. The
metatarsals are thersfore heavier, sspecially the first metatarsal (joining with
the gréat toe), which bears much of the body's forward weight. The close
articulation of tarsals and metatarsals helps distribute the weight of the body as

" squally as possible to all parts of the fest. Similay to the phalanges of the hapd
‘(except that they are shorter and broader) are phalanges of the-foot, which
[ 4

form the toes. .

> The upper- and lowsr extremities jn gensrsl are very similér in terms of
numbers and arrangements (and everr shapes) of bones; however, the actual
structures of these sppendages differ accarding to their functions. The bones of
the arms are reistively loocsely qttnuf‘:c to the body and otherwise structured for
the greatest possible freedom of movement. This serves the srm's manipulstive
function. The bones of the leg articulate tlosaly with the heavy pelvis, and are
themselves quite heavy; they enjoy a wide range of motion but not so varied as
that of\thﬁbrr'n. This suits the weight-bearing anhd locomotive functions of the

legs.
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Optional Activity

° Idantlfy the bones.o_f the appandagets on a skéleton or maodel skeleton.

t
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BONES OF THE APPENDICULAR SKELETON
- o ' / Upplst Extramitjas
' . : : B ¥
<y . ’ , . - . —r
‘Location Bone
shoulder girdle g clavicle
: ) scapula .
upper arm ’ { humerus
y . § radius
foroprm { ulna
lunate oo
.- : trisngular (triquetrum)
. - hamate o
. ' capitate
carpals . J pisiform
scaphoid (navicular)
trapezium ’
trapezoid
hand =~ , { metacarpals
‘fingers/thumbs ' { phalanges ‘
\‘\

»
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BQNES OF THE APPENDICULAR SKELETON-
‘ Lowaer Extremities
5. .
- .
"k‘“’ : ’ ’ . 1y ’
lgocation ' " Bone ’ Number of Bones
’ ‘hip ‘ { pelvic bone . v 2 .
ar " | | - -
_ upper leg { femur | 2 .
. kneecap / { patella . 2
tibia 2
lower leg ' % fibula - 2
talus S 2 ,
calcaneus '2
tarsals =~ { navicular 2 X
* A A, . cuneiform [ \ 2
. - o \, cuneiform Il 2
: - 7'\ cunsiforml . 2
foot . . - { metatarsals - _ N0
toes A { phalgnges y4:
. ! ) . .
‘, : R
.
. * oy . * ‘o :
o') , \
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APPENDICULAR SKELETON

L _ : . Post-Jest

1. Tr;o appendicular s_keloton'incl_udqa whicﬁ of the following?

’ - ¥
v . A. vertebrae .-
' R B. femur’ ’ o
-+ C, ribs T
D.; cranium Y
j )
% -
2. The shoulder girdle is aiso called the
. . e / . .
3. The bone of the upper arm is the:
A. humerus. )
‘ B. sternum.
il C.  femur.
. D, tibia.
4 The lower extremities attach to the:
R - 7o
oot . 4 N W ) ’ - -
. : ) ‘Ao StO UuMm. - L ,
\ ' B. ' vertpbral couﬁn.- 4 o
' ~ C." scapula. .
. ' D. pelvis.
, <
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. The sight hmal} bones of the wrist are called:.

-?2-

A. ossicles. ¢ , -

B. carpals. ] ,
C. vertebrae. , -
D. tarsals. B
N ) . )
)’\ - 7 v
v

The kheecap is also called the

bl

\

The foot is designed primarily to: .

. A. move upward toward the knee.
B. protect vital organs.
C. articulate with the pelvis.
D. - bear the weight of the body.

The atrAu'ctum of the appendicular skelston allow the body tg:

Ao bmﬂtﬁﬂ. “J ) .t
B. see.

C. move. ~ -
D. hear.

primary function of the patellé is tos

3.

protect the knee.

- initiate movement.
support muscles.

. produce bicod cells. #

o>
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Which of the following articulates with the femur?

A, acaphla. ,
B. vertebra. \ .
.C. pelvic girdle. : i
D. clavicle, "
’ . ' ‘
y
k.
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FUNCTIONS OF MUSCLE

24—
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. 1 - .
INTRODUCTION TO THE MUSCULAR SYSTEM: ~

- Goals
"’

Upon completion of this module, you should be able tos

1. -ldentify the major components and functions of the muscular system. .’

2. " Claseify different types of muscle.

. Without muscles, the respiratory system could not take in sir, the digestive
system could not process food, and the tirculatory system could not pump blood.
Without muscle, the skeletal system would be like the poles i a tent. However,
the body is packed with Ync!a—-a!most one-half- of total body weight is made up

.“of muscle.

-

a R g ¢

. Muscls tissue is a special type of tissue made up layers of very long, thin
cells. Thess cells have the ability to contract,”or beéome shorter, causing the

entire tissue to become shorter. If the muscle is attached to bones, the

contraction csuses the bones to mave; if the muscle surrounds an organ, the
contrection may move the contents of the organ, Movement is the primary

- function of muscle, whether it°is movement of the (as in walking or dancing)

or movement of materials within the body (for. instance, food through the
digestive system or blood through the circulatory system). . :

_ ¢ontraéti0n of muscles requires energy. Not ail of this energy is used to
produce movement, however; about thrse-fourths of the muscular energy goes to

producing heat—a very important function. ¢f muscle. How muscular action

contributes to ‘heat prqduction is probably apparent to anyone who has exercised
heavily on & warrh day, or to snyons who has stamped feet or paced around to
keep warm while waiting out in' the cold. Even shivering is an attempt by the

‘body to produce more heat by raising the level of muscular activity throughout
"the body. Muscular activity Is the body's major mechanism for heat production.

-
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[n terms of structure, the skeletal.system would contribute very little to
the shape and support of tha body if it wsre not .for muscle. To return to the
tent pols compsrison, the poles will not support the tent if" something (usualty.
rope) is not holdidg them in the nécessary positions of support. The same is trus
for the bones in the bady. Muscles exert the necessary pull tp keep the bones in

’ good alignment, in the proper positions of support. The alignment of the body is
called posture. Maihtaining posturs is another important function of muscle.

LY

TYPES OF MUSCLE

Muscular functions are performed by tlree types of muscle: smooth
muscle, cardiac muscle, and skeletal muscle. Smooth muscle is the simplest type
of muscie tissue. It is made up of elongated csils arranged in shests, which form
the walls of many of the internal organs or viscera. (For this reason, smooth °
muscle is often called viscergl muscle.) Smooth muscle is found in the hollow
organs of the digestive system’ (esophagus, stomach, intestine) as well as in the.
walls of blood veseels, the bladdsr, the uterus, in glanda,‘ and in the skin.

-

' o Smooth muscle conttaction Is involuntary. That is, it is not consciously
controlled; the complexity of the functions-performed by smooth muscle would
4  occupy the mind completely if the actions of the muscle had to be controlled .
consciously. - Smooth’ muscie causes the "movement of materials within the
. smooth-muscled organs. Thus it is responsible for the movement of food through

as -the adlgestlvo systam, slimination of waste from the body, and so on. '
Cardlac' (heart) muscle is also involuntary muscle, although it has a very
different function. Compossd of elongated muscle cells or fibers which branch
apart and rejoin throughout the tissue, cardiac muscle (also called myocardium)
is the tissue responsible for the beating gction of the heart. When the muscle
contracts, the heart itself contracts,/causing a heartbeat. Circulation of blood -
would not be possible without this.type of muscle. — '

- Unlike cardiac and smooth shuscle, skelatal muscle.is voluntary; that is, its

action can be controlled consciously. This is the muscle arttm:hed to, and
respogeible for, the movement of\the skelefal system. Skeletal muscle is made

up of long, cylindrical cellm'll;e tn stfands or fibers. These fibers, when

viewed thiough a microscope, ross-barided with light and dark stripes, or
striations, (For this reason, skeletdl muscle)is also called striated muscle.) The
‘strands of muscle tissue are arrangsd in bun es that form the skeletal muscles.

ey
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MUSCLE ACTION / s

The ends of skeletal muscles ‘are attached to bones; the middle and major -
" portion of the muscle, where the greatest part of the contraction takes place, is
called the body. This bulky body tapers off at eithét end to the tough, thin part
of the muscle that attaches to bone.. Most muscies cross a joint and are attached
to different bones on each side of the joint. The muscle exerts different actions
on the bones to which it is attached; one bone will remain stationary while the
muscle pulls sgainet it, using it as a support, in order to move the other bone. In
this process, the arsa where the muscle attaches to the unmoving bone is called
the origin of the muscle and the arsa on the bone that moves is called the
‘insertion of the muscle. For instence, the biceps, the muscle which moves the
Torearm, has its origin in the bones of the shoulder, crosses the elbow joint, and.
inserts in a bone of the forearm. When the body of this muscle contracts, the
shortened muscle pulls against the ypper arm in order to move the forearm,
causing the arm to bend at the elbow.

4

. Most musclss work in groups--several muscles workﬁogether to produce

.. movement. Usually, howsver, only one muscle in a group is primarily responsible
for causing the movement; the other muscles only contribute to the movement,
‘or help to stabilize the bones. The muscle most responsible for -a specific
movement is called the prime mover. The prime mover is different for different
movements: one muscle might bs the prime mover In bending the arm, but
another would be the prime mover in straightening it.

\ HOWOVOI", in order for the arm to straighten, the muscle that contracts to
- bgnd it (biceps) must stop contracting, or relax, so that the muscle which
contracts to move It back (triceps) can do its job.” This fact illustrates the
st-antaqonist relationship of muscles: moet actions of skeletal muscles (for
Instance, bending a limb) have opposing actions that reverse them (for instance,
sttaightening the limb). Nearly every .muscle has an opposing muscle that
contracts to causs the opposite movement. The prime mover is the agonist; the
_ muscle that causes the opposite movement is the antagonist. The prime mover .
of one action becomes the antagonist of the opposite action; the antagonist must
.relax)whon the agonist, or prime mover, contracts. (Ses Figure 3 on the next
" pagey . .

! Skeletal muacl: is. the meat of the body. It is locatsd throughout the body,
covering the bones and the organs, giving the body form. Cardiac muscle powers
the circulatory system, and smboth muscle surrounds the tubes of the body.
Combined, the muscles are responsible for all of the movements of the body.

« : -

T



-27-

BICEPS BRACHII

TRICEPS BRACHII

In the left dhonm the biceps {agonist) is contracted and the trleopl (anngomst) is relaxed.
- In the right disgram, the Toles are reversed, with the triceps (eomnctod) becomipg the aoonlst
and the biceps (relaxed) the antagonist. _ —

a1

Figure 3. Agonist-Antagonist Muscle Action

4
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Optional Activities

-

e Find muscle mnoo- on yourself. Clench fists, point toea, ralao Hmba, and
' : bond jolnts. Feel the areas where the muscles ars contracted.
e Try to ﬂhd .gonlat-mtagontat muaclo ?ron.ps. Perform ‘an actign, a

single movement, snd then figurs and parfdrm -the opposlng action. Can
you isolate the groups of muscle by fesling them? i

w

-
-
-



S. The major portion of a muscle, Qhere'mont of the contraction occurs, is
called the

<

6. Heart muscle is also. called " \_\

4 ‘ :
13 . - | '
.o } 4
) . 7. Visceral muscle is also known as
: \ .
¥ . .
'
Co 8. Which of the following types of muscle is usually consciously controlled?

A. skeletal .

8. smooth

C. Vviscersl i

? D. curdiac , ’
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- _ . MAJOR MUSCLES OF THE BODY

«

Goals

Upon completion of this module, yotﬁhoul;j be able to:

- 1. Identify the mejor muscles and muscle groups of the'body.

2. Identify gnd describe the actjons of the major muscles of the body.
;o

Most of the movemshts of the body produced by the muscles are either

, intended for locomotion (walking, running, climbing), or manipulation (lifting,

- twisting, cerrying). Other movements serve neither function, but are responsibie

‘ - fof Important sctivities nonetheless--aiding inc the mechanics of respirstlon, or

helping ta communicate. Muscles are structured in groups that asct. on sets of
bones and joints; they are named by their action, location, arigin or insertion,
" shape, or by sny combination of these charactsristics,.

! : 'y
FACIAL MUSCLES B -

Facial muscies are among the few muscles in the body that attach to skin
e -well as to bone. They are responsibie for the expressions of the face; the
deeper muicles are necsssary to spesch and chewing. Some of the most
important of the facial muscles are mentioned -here. For ‘example, the

- orbicularis ocull s the muscle that surrounds the sys and servas to close it. The
s up on the corners of the mouth when it cogifracts, causing a .

‘smils. To make sn unhappy expression, the trianqularis does the opposits, pulling

.down the corners of .the mouth. In the forehead is the corrugstor, so named
becsuse.-it "corrugates" the forshead. with frown lines. ~Contractiond of the

<tomplgrulh and masseter muscles closs the Touth with a great clenching force.

ateral pteryqoid, sn internal muscle, pulls the jaw down to open the mouth.
The tongus Is also .a muscle, contracting into differsnt shapas to create the
+ . different sounds that contribute to speech. N
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MUSCLES OF THE EXTREMITIES

Moet of the other muscles of the body are hot attaéhod to the skin as the

facial muscles are; many of the muscles of the m ttach to the trunk of
the body in order tao obtain the anchorage Wt an effsctive pull on
the appendicular bones. Even those musclés of the shoulder girdle that do not
directly attach to the arm effect its actk;a. An example of this kind of muscle

‘Is the tr_l_gg‘ ezlus of the back, which connects to the base of the skull snd the

vertebral column down to the middle of the back; it moves the scapula, lifting
and lowering it, and pulling the shoulders back. This is the muscle that moves
your -shoulders when you shrug. Also on the back is the latissimus dorsi, a broad,

" fan-like muscle which pulls the arm back. In the front, the pectoralis major

originates on the clavicle and sternum, covering the chest to the seventh rib, and
insetts on the upper arm; it raises and rotates the arm. The deltoid covers the
shoulder end inserts on the humerus to raise the arm straight out like a wing.

On the arm itseif, the best-known muscle is the hiceps brachii, which
originates at the shoulder joint and Inserts‘on the forearm. This muscle brings
the wrist to the shoulder by bending the elbow; it accounts for most of the
muecie bulk of the upper arm. Its antagonist is the triceps brechii, which runs
from the shoulder joint to the eibow slong the back of the arm; it straightens the.
aem. In the foresarm, the ators snd supinator rotate the arm In both
directions. The: many muscles in the wrist, hand, fingers, snd thumb make
possible the movements of these areas.

L RN

A jarge number of muscles of the lower extremities (legs) originate on the
pelvic girdle. Among them is the quadriceps femoris group, some of the iargest
and strongest muscles in the body. prime maver of the quadriceps group is
the rectus femoris. . The muecles of this group attsch to the front part of the

pelvis and insert on the femur and the bones of the lower leg. They draw the

thigh up toward the belly, or straighten the leg out st the knee, and are very
important in actions such ss walking, running, or bicycling. In the back. is the

luteus maximus, or muscle of the buttocks, which pulls the leg backwards and is
Elao Important to locomotion, especially climbings? Also in back is the hamstring
group, made up of muscies which originate on the pelvis and insert on the bones
of the lower. leg. When the hamstri contract, they pull the thigh back, or bend
the knese and bring the heel up to’ the buttocks. -In the inner thigh are the

adductors, which draw the legs together.

In the back of the lower lég, the midcalf muscle mass is called the

.. gestrocnemius. It originates at the femur and inserts on the heel bone; when it

- contracts, it pulls the heel up to force the toes down, as when standing on.

tiptoe. The gastrocnemius is very important. to many actlvities ranging from

a

4. walking to ballst dancing. An antagonist muscle to the. gastrocnemius muscle

s \’-\
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is the tibialls anterior, which runs down the length of the tibia or shinbone. The
tibialls anterior originates near the knee and inserta on the toes; it contracts to
pull the toes up toward the knee. There are also many muscles in the ankle, foot,
and toes that contribute to lower leg and foot movements. .

[

MUSCLES OF THE TRUNK | | | ,

Muscles of the trunk contral the position of the spife and are important to
body posture. The erector spines of the back are muscles that attach to the base

of the skull and the pelyls; when contracted, they hold the. back stralght end
upright. The antagonist muscle is the rectus abdomlnus, which origlnates at the
pelvis and inserts on the ribs. Running down the middle of the belly, this muscle

contracts to pull the head down towsrd the knees, as in doing a sit-up. The

transverse abdominal muscle, a desp muscle, contracts to flatten the abdomen

- and [s useful for sny abdominal pushing, such as the movement that occurs in a
woman's body when she is glving birth. In-the chest, the internal muscles inglude
the intercostal muscles of the ribcage, which lift and lower the rlbs in breatiiing.
The r is the major internal muscle of breathing. It has no antagonist
groups its relaxation produces the movement opposite to Yhat produced by its

contraction. ’
A

“

MUSCLE CONTRACTION ‘ " { -

. In all of thess major muscles, the function of contraction depends on the
structure of .the muscle tissue. Baslcally, the long strands or fibers of muscle
- tissue' are composed of overlapping bands of ¢ells. When stimulated by electrical
impulses, the overlapping bends of ‘muscle ars drawn together and slide over one
snother, which shortens eech individual muscle fiber. A shortening of all the
fibers at once causss a shortening (or contractlon) of the entire muscle.
Depending on the orientation of the: fibers, the contractlon is along®the Jength-of
~ the muscle (as In skeletal muscle), or In a ring sround ‘the organ walls (as in

smooth-rhuscled organs). Differsnt types of muscles thus accomplish 'their
-different functlons by contracting to produce movements. Some of these

muscles contract qulckly and strongly to produce movements such as running.
Otheis contract howly and stemdily, such as the muscles which maintain the

body's posture. .
dy's postu _—

. Figure 4, on+the next page, shows a frontal view of the major muscles of.

the body.- . . . [
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. FRONTALIS
. ™
. _ ORBICULARIS OcuLl
TEMPORALIS t ORBICULARIS ORIS
" R
MASSETER : BRACHIOAADIALIS

STERNOCLEIDOMASTOID

TRAPEZIUS

oeLfoio

PECTORALIS-MAJOR
SERRATUS ANTERIOR

LATISSIMUS DORSI

BRACHIALIS

EXTENSOR CARPI
RADIALIS LONGUS

EXTENSOR DIGITORUM

COMMUNIS
."

TENSOR FASCIA LATA

VASTUS LATERALIS

RECTUS FEMORIS -

VASTUS MEDIALIS
1

PESONEUS LONGUS

EXTENSOR mcn;on'un

LONGUS

‘TIBIALIS ANTERIOR

i

-\ |

ELEXQR TARP!
ADIALIS

- ELEXOR .CARP!
ULNARIS

PALMARIS
LONGUS

BICEPS BRACHII
TRICEPS BRACH!
EXTERNAL OBLIQUE

RECTUS ABDOMINUS

»

ILIOPSOAS

ADOUCTOR LONGUS

GRACILIS

. ADDUCTOR MAGNUS
SARTORIUS.

VASTUS MEDIALIS

GASTROCNEMIUS

SOLEUS _

-

-

Pigure 4. The Muscular System’
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A
Optional Actlvities

e Clench your jaw tigl‘ﬂ:ly‘, feeling different areas of your fate as you do
so. Can you identify the muscles that are producing the tension?

e On diagrams of the skelston, draw the major muscles of the body.
‘ .

[}
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MAJOR MUSCLES OF THE BODY

- Post-TgLf b .

-

N

5
\
2

Which of the following is a muscle of the faca’?
A. tibislis enteriar ’

. pectoralis

. obicularis oculi

. trapezius

oNno

\

Which group of muscles is locut% the front of the thigh?

'

s

The hamstring muscles are locateds

A. In the chest. S

B. on the back of the thlgh. ‘ »
C. in the.lower back. ' /
D. above and beh!nd the ]aw. '

7/

<

L

. * v _\’J . R N -
The muscles which raise the arms up from the side are.thes

A. deltodds.

B. intercostals. . . T

C. latissimus dorsli.
D. gluteals,

I3
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S, Which of the following is a prime mover in the action of doing a sit-up?

A. ‘intercostal :
{ B. dlaphragm . {
C. tibialls anterior

D. rectus abdominus

6. The prlrﬁe mover in straightening the lower lag is the:

A. gastrocnemius.

B. rectus femoris.
. C. trapezius.

D. pectoralls.

)

7.  Which of the following muscles move the ribcage?

A. adductors '

B. biceps . PR

C.. Iintercostals )
Pt D. hamstrings
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below the knes). Becauss they are much thinner than rmus

- tough, can withstand far more of the wesr and tear caus

SUPPORTING STRUCTURES OF THE MUSCULOSKELETAL SYSTEM
“ » .

s

. Goals
Upon completion of this’ module, you should be abls tor

lddntlfy the upbortlng structures of the musculoskeletal system.,

S~ . ‘
2. Describe the functions of the supporting structures of the
musculoskeletal system. '

R

In order for the muscular systeam and the skeletal systeam to function,
together smoothly, there must be several supporting structures to link the two
systams. For instancs, there are tough connective materials to attach muscle to

"Abono, and even toughsr connective material to attach borte to bone in the
hard-working joints. - The joints themsslves, which are structured for specific

functions, are crucial to the functitning of the mmculoskal'ek'al system. ~
o* -

TENDONS ¢ PRy

Muscle-to-bone connsctions ars made by. tendons. Tendons are very strong,
thick .strands of fibrous (snd therefore tough) cosnactive tissue that connect
muscles to bone. They van be very long, if necessary, to extend the effective
réach of a muscle to a length that the muscle al might not be able to
achleve. This is Important for bones that are fairly far\gpart\(as in muscles of
the thigh, for example, which originate on the upper sdge &f the pelvid and insert
le tissue, tsndons can
inally, tendons, being
by joint action than

?

attach in places where bulky muscle tissue would riot fit.

can the softer flesh of muscle.



LIGAMENTS

Ligam aments surround or cross joints to connect bone to bone. In many
articulations, thick luyom of ligaments are wrapped around the bones, and thus
. R help to form Hn joint structure; they also pass from bone to bones along the
e T " lenygths of parallel iimb bones, as in the forearm and lower leg. Made of very

totygh fibrou J(connoctlvo tissue, iigaments give stabiiity arld aupport to the Jointa
and the skeldtal system as a whole.

" . i ' : .
p
,"-\RTJCULATIONSk

-

. Joints, or articulations, are classifisd into three types according to

structure; their structures reiate to' the functions they serve within the
musculoskeletal systern. Articulations are classifidd as non-movable, partly

T movable, or fresely movable, dopendlng on the range of motiop they allow |

betwun the connecting bones.

¥

‘ i ' Non-movable articulstions are also called ﬂbrous plnta ‘because the bones
~  are tightly bound by fibrous sheets of tissue ‘which permit no bone motion. An

example of a non-movable joint ‘is the connection of :the tibia and the fibula

;' above the ankls. Sometimes, as in the skull- sutures, .the joint is almost

completely bone-to-bone, with very little tissue nes because the bdngs fit
together so closely. Non-movabie jointa fdrve a protective function (as in the
skull) or a strengthening and supportive function (aa in the nrtlculntlon between
the pelvls and the sacrum). ,

Partly mavable joints aré also called cartilaginous jolﬁt: because a cushion

movement is allowed in esch individual cartilaginous joirit. However, many
_ ‘ partly movable joints in a series, each with a slight degree of motion, can permit
N, ~ a large range of motion. This explains’the great flexibility of the spinal column,
Ty ‘which articulates in cartilaginous joints. Examples of cartilaginous joints where
«" very little movenient is permitted include the sternum-iib articulations and the
v connection of .the two pubis bonss of the pelvis. Movement in these joints ia not

e dealrable because they serve mainly protective functlons. T
LA . o
- Movements assoclated with lacomotion and manipulatlon are permitted by
the freely movable articulations--the third category of joints. Fresly movable
8 articulations .are also called synovial joint3 becauss of a membrane, the synovial -

membrane, which lines the joint area and secretes a special iubricating fluid

of cartilags connects the bones. Because certilags is not very flexible, little
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(synovial fluid). to help reduce friction as the moving bones slide over one
ancther. Ligaments around the joint form the.capsule that contains this fluid,
and pads of cartilage coat each ertlculating surfacs for improved smoothness of
movement. The cartilage pads also absorb the shock associated. with the function

of many of these bones (for instance, landing on_your, feet efter you jump causes
a atgck to the knes jolnts). ! '

4
- : . L

Most of the freely movable joints are in the akeletei areas of the body that
are involved in active movement--that is, the appendicular skeleton. Thete are
eeverel kinds of freely movable nts, each permitting a different type of
motion. A hi e ont allows the type of motion involved in bending , and
streightening y the fingers, or the . A pivot joint allows for the
rotation seen between the ulna and the radi f the forsarm. A saddle joiht
allows the relatively free motion of the thumb. Ball-and-8ocket joints, such as
those found in the hip and shoulder, permit the great freedom of movement
allowed by those joints.

% . .
Exactly how muecles and bones work together and produce movement, and

what kinds of movement they can produce, is the subject of the next module.

/

QOptional Actfvlties

@ On a skeleton or model skeleton,. axamine the different typee of joints
' gnd thelr movemente. :

e Find out about the structure of the knee joints end why 80 many athletee
have problems with it. / )

] The next time you "eat chicken at home, examine the tendons, ligaments,
and joints of the chicken. Are they sirhilar to those found in the human
body? - |

e Examine x-rays of various types of joints. Can you guess the function of
the joint from the structure? What movement does it permit?

e Discuss what would hﬁppen to the ointa, and to the musculoskeletal
~ system as a whole, if there were no li ents. N

L} : . -
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SUPPOR TING STRUCTURES OF THE MUSCULOSKELETAL SYSTEM

¢ Post-Test
oMot

-

1. The most important structures in.t_ho connection of bone to bone are called:
» .

- -

A.. tendons. .
B. p ligements.

C. } synovial capsules.
D. articuler cartilage.

-

/N,

2. The sutures-of the skull are examples of what type of joint?

‘ | )
. L) <
S\

|
3.  Cartilaginous joints are: -

A. freely movable.
B. non-movable.
C. partly movable. .
. D. cafable of only one.movement.

o

|

4.  The variety of movements required for locomotion and manipulation are
provided mainly by what type of joint?

‘\L B
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MOVEMENTS - A

Goals

Upon completion of this module, you should bs able to:

1. Identify and describe different human movements.

7/

/ ’ .
v v ¢ Y
- : * . .
. “~ .

Movements, like muscle groups, generally occur in pairs. For most
‘movemants that take a part of the body in one direction, thers is another
movement that takes it in the opposite dire¢tion. Not aurprlainqu, most of the
opposing movements are prodéiced by agonist-antagonist’ mutcle groups.

' ' There ere four major types of movement possible in the musculoskelstal
system, as well as several other types of movement. When these different
movements are' combined, they allow for the -amazing rengs and variety of
motions that characterize the sctions of the musculoskeletal system.

~ . .
.

FLEXION-EXTENSION . o

Two movements noc:nar‘y to  most actions of the body aré flexion and

extension. .Flexion involves .bending a joint to bring areas closer together, as -

- m elbow Is bent to bring the forsarm to the shoulder. In a bstter
. definition, flexion is the movement that makes the angle aof a joint smaller. The

opposite motion is extsnsion, which straightens joints to straighten or stretch the
body or the extremitiss. At the slbow, flexion is accomplished by the biceps
brachii. When this muscle contracts, it pulls on the forsarm bones to bend the
elbow and raiss wrist toward the shoulder. Its antagonist muscle, the triceps
brachii, fs the extefsor of the arm; when it contracts, it shortens over the back.
of the arm and albow to pull the forearm back into a straight position.
(Remember that for any one muscle group to sccomplish its ‘task,. while it
contracts its antagonist muscle group must relax. With a few exceptions, at
least two muscle groups are involved in every movement ) ‘
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In the leg, the hamatrlnq muscles In back contract to bend the knee and
flox the leg; this action brings the heel toward the buttocks. The leg is
straightened out at the knee by the quadriceps femoris muscles, which run over
the knee and which, when contracted, pull the lower leg to a stralght position.

Flexion and extension are the two movements allowed by the hinge structurse of
the slbow and knes joints.

The vertebral column has less freedom of motion, but also flexes and
oextends llke any aqther bone-joint combination. In flexion of the vertebral
column, the body bends forward (as when performing sit-ups); this movement is
sccomplished by strong contraction of the rectus abdominus muscie of the belly.
This muscle attaches to the bottom edges of the ribs and pelvis and, when

_ contrected, pulls thess arsss together; this makes the spinal column bend and

curve forward. The vertebral column is straightened out, or extended, by the
long muscles of posture, which attach to the skull and pelvis. When these

muscies contract, they pull the back of the head toward the buttocks,
straightening and lifting the spinal column.
. /

) T

ABDUCTION-ADDUCTION | - .

b

~

Abduction and adduction are two other palred movements. Abduction s
the movement of a body part away from the midiine of the body; adductlon is th

movement of a part toward the midline of the body. Agaln, these movements are o

accomplished by agonist-antagonist muscle groups. In abduction of the arm, the
prime mover Is the deitold muscie of the shoulder. This muscie attaches to the
clavicle snd the upper humerus; when It contracts, it shortens over the shoulder
jolnt, puiling the arm directly up over the sids. Adduction of the arm Is
accomplished by the latissimus dorsi, which attaches across the back to the
spinal column and humerus, and the pectoralis of the ohest. They conttact to
pull the arm in toward the side of the body. The action of "flapping wings" is
actually a rapld abduction and adduction of the arms.

Abduction of the leg, or lifting It out to ths side, is dons by the deep

| gluteal muscies and a muscle that attaches to the outside of the pelvis and the
outside surface of the femur. Adduction Is accompllsQed by the adductor -

upper femur. These muscies do not bend ths knee when they contract because

muscles on the inside of the thigh, which -attach. to the pux bone and to the
the knee joint is not structured to bend sideways.

-

r

)



ROTATION-CIRCUMDUCTION

P

Rotation end. circumduction, two other kinds of movements, are both
basically circular rhotions. Rotation is an ~ actual, basic movement;

circumduction s & combination of basic movsments (flexion, sbduction,

extension, and adduction). Rotation (e.g., pointing the knee-or elbow outward or
inward) is the rotation of a body part. The humerus, femur, neck, spine, and
scapula are cappble of rotation. Tracing an imaginary circle with the finger (arm
extendad) is en flsxample of circumduction. _ , , ~

/ " " (

SPECIAL MOVEMENTS
B

Several other special movements are made possible by muscular and
skeletal interaction. Supination and pronation are two forms of rotation of the
forsarm made possible by the pivot joint which allows the redlus to rotate around
the ulna. Supination is the act of turning the pelm from facing the floor to
facing the ceiling when the arm is extsnded. Pronation is- the opposite
movement, turning the palm towards the floor. Thess movements contribute
greatly to the manipulative shilities of the arms and hands. :

[N

.Muscles of the lower leg and foot contract to turn the foot ln\'bam

(Inversion) and the sptagonist muscles akt to pull it outward (eversion). Two

other movements of the foot are dorsiflexion and E%EFtar-ﬂexion. Dorsiflexion is
a form of flexion, or bending of the foot at the ankle. This movement pulls the
foot up s0 that the toes point toward the knees. Plantar-flexion is a form of
extension, or straightening out of the foot at the ankle (the foot, however, is
normally at right engles to the leg, so that plantar-flexion is not the foot's
customary state of rest but a definite movement). In plantar-flexion, muscles -at

_ the back of the leg pull the hesl up, which forces the toes down. Obviously,

thess two movements are very important in walking and in other formg of

locomotion. .
3

"~ Muscles, bones, and joints must act togetheg to produce these movements.
" The combinations. of all these .individual movefments of the musculoskeletal

systam make possible the incredible variety of motion of which the human body,
is. capable. Each mdvement and combination ofmovements has its own special
functions-~functions made possiblé by the structures of the musculoskeletal
system working together. t : ’ :

o

'
P . "

¢
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Optional Ac;lvltlea

¢

e Take a simple series of motions such as walking across the room and

sitting down, and break it into Its component movements. What muscle

. groups dre being used? Joints? Bones? .

-

body. For example, note why abductors-adductors do not bend the knee,
how the radius rotates around the ulna, and how the hsad- rmoves in
different directions.

Y

e Try to complete the word maze on the following page. It uses some of
the terms that you learned in this unit. ) .

e Use a model skeleton to sfudy the movaments of dlfforo}:ﬂ./pnrta of the

"
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MOVEMENTS

Post-Test | -
)

Bringing the palm of the hand from the hip to the shoulder is an example of
which of the following movements? .

A, extension | ' '
B. circumduction

C. weversion
D. flexion

2

-

Going from alquattlng position to a standing position requirea which of the~€
following movements of the lower leg?

- -

n

A. adduction
B. extension
C. flexion
D. rotation

Which of the following are Aspec'ial movements of the fpreerm?

. »
A. Inversion - eversion L e

B. dorsiflaxion - plantar-flexion ‘ o .
C. supination - pronation -
O. rotation - circumduction o

Y . : . ‘ o

Pointing the knes outwerd requires what basic movement of the upper leqg?

i
. (ALY »
. v .
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.A. _ pointing the toes inward
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4

y

Which of the following movements describes dorsiflexion?

*®

B. bringing the palm to the shoulder
C. pulling the toes toward the knee
D. pointing the palm upward ~

49
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, GLOSSARY

- sbduction: lateral movement away from the midline of the body.
ladduction: lateral movement toward the midline of the body.
!gonlot: a muscle primarily responsible for a movement; a prime mover.
sntagonist: a muscle with a movement opposite to that of an agoist.
anterior: pertaining to the front.
dicular skeleton: the bones of the pelvis, shoulder, and extremities.
nrticulcdonx a connection between bones; a joint.

J ax[ll ckolotom the bones of the skull, wertebral column, and Nbcage.

~

-

Y

qll-and—cockot jolnt: the shoulder and hip joints.
body (of a muscle): the main portion of a muscle; the area whero moat of the
: contraction takes place. .

: cardisc muscle: the muscle 8f the heart; myocardium. N
‘ carpals: “the sight short bones of the wrist. .
cervical vertebrae: the first seven vertebrae. ‘
circumduction: the movement bf a body part in a circular motion.
clavicle: the collarbone; a part of the shoulder girdle.
coccyx: the tallbone; the last portion of the vertebral column.
contractiors the shortening of muscle fibers.’
costal cartilage: the cartilage that attaches the ribs to the sternum.
~ cranium: the portion of the akull that encloses the brain;(consista of eight bones.-

diaphysis: the shaft of a long bone'L _
-

.l hysis: one of the two ehds of a long bone.
.ele'm the outward movemeént of the foot.

extension: a movement which straightens a joint; the opposite of flexion.

flat bone: a flat sheet-like type of bone, as found in the skull. ' . -
ﬂ xions a movement which closes a joint; the opposlte of oxtenaion.

)
IS

gluteal: muscles of the buttocks.




.. | | o
® ‘ |
- hamstrings: the muscle group of thé back of the thigh which flexes the lower leg.

hlr_ui' 8 joint: a joint with two-way motion, such as the elbow and knee.
yqQid bohe: a smali bone at the base of tha tongue.

incust a small anvil-shaped bone of the middle ear.
insertion: one of the arses where a muscle attaches.
Intercostalss muscles of the ribcage.

- inversion: an inward movement of the foot.
inﬂ.ﬂn bone: bones with unique structures. | #

11 entss, connective tissues which support and attach structures, especially
. -Qﬂm . .

long bone: the most common type of bone, found in the arms and legs.
lumbar vertsbraes tho vertobrao of the lower back.

"
malleus: ® small hammer-shaped bone of the middle ear.
marrow: a‘substance found inside bone; red or yellow.

muscle: body tissues wich contract to produce movements. _ -
orl?ln: one of thJareas where a muscie attaches. ' : r

ossicles: the stnall bones of the middle ear; the incus, mallsus, and stapes.

2

~ patelia: the kneecap.
’ pectoral girdle: the Shoulder glrdle, formed by the clavicle, scapula, and
‘ humerus.
pelvic girdle: the bonas whi form the hip joi
gll_ul est the bones which\form the fingers andtoses. .
vo nt:. a joint which allows rotation, such ag between radius and ulna.

exion: the movement which points the toes and foot downward.
%torlon pertaining to the back or rear. '
me mover: the muscle primarily responsible for a given movement, agonist.
pronatfon: the movernent of the forearm which turns the palm upward.

‘{‘

/ quadriceps: the muscle .group of the front of the thigh.which extenda the’ lower
. leg. . ] . -
‘ . \
\

rotafion: a movqmqht: cnuo.ing a body part to rotate. '
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sacrum: five fused vertebras which form a part of the pelvis.

achulu the shqulder blade. - _
eletal muscle: muscles which produce movements of the skeleton; striated

muscle. - : , ‘<
skull: the bones of the head; comprises the facial bones u@ the cranium.
smooth muscle: involuntary pwuecle; visceral muscle. - .
. ot a small stirrup-shaped bone of the middle sar.
striated muscle: skelstal muscle. .
nationt the movament of the forearm which turns the palm downward.

.. suturss: the immovable joints of the skull.
tal;fluids the lubricating fluid produced by synovial membranes.
nov nt: a fresly movable joint.

synovial membrane: the membrane which surrounds a synovial joint.

— ~ tarselss short ‘bones of the foot. - 3
: - tendon: a strip of strong connective tissue that connects muscle to bone.
Eﬁorqcic vertebrae: the 12 vertebrae of the thorax.

vertsbral eclumnt the spine or backbone.
visceral muscle: muscle of the internal organs; smooth muscls.
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N INTRODUCTION

These instructional modular units have been developed for the Pennsylvania °
Department of Education, for use in vocational education programs. They were
designed on the assumption that a basic understanding of human anatomy and
physiology is essential t any person preparing to enter a health care occupation

K such as practical nursing, nursing assistant,. medical ‘assistant, emergency .
medical technician, or dental assistant. Each of these modular units will cover
the most important aspscts of one of the major systems of the human body. In
the first four units the followlng systems will be covered: circulatory system,
respiratory system, musculoskeletal system, and digestive system. '

. S A\ ‘ * ’

This Instructor's Guide is Beslgnad to provide suggestions to you on how to
use a modular unit most effectjvely in yourinstruction. Thess recommendations,
hHowever, do not represent the only way to use these units: you may be able to
devise more beneficial uses for the materials..

: o

g _ THE MODULAR UNITS

Each modular unit is fhade up of several camponents: a pretest, four to
seven instructional modules with corresponding post-tests, optional activities for
the students, and a glossary of terms used in the unit. Each of these componerts
‘has a specific. purpose and is organized in a specific way, as will be explained in
the following sections.

Pretest -

4

. . 3
After reading the preface, which is simply- an introduction to thoe(
instructional units, a student working through a,modular unit should first take the
g pretest. As its name implies,  this test is designed to be taken by the student
befors beginning work on the materials. contained in the unit.. Its purpaose is
twofolds (1) to stimulate interest in the modular unit by giving tie student a
preview of the topics covered, and (2) to provide a means of self-diagnosis so the
student may identify, based on performance on the pretest, those areas of the
. , .

] . |
- PR - -




modular unit which may require special attention and extra effort on the part of
the student. After selecting an answer to each of the pretest questions, the
student should turn to the back of the modular unlt and check the correct
answers, If the student answers incorrectly on a number of questions dealing

with a particular subject, then the student should pay closer attention to the
module on that subject. > :

Instructlonal Modules

This modular unit is composed of seven separate but closely relafed{
modules, Including: Introduction to the Skeletal System, Axial Skeleton,
Appendicular Skeleton, Introduction to the Muscular System, Major Muscles of
- the Body, and Movements. After taking the pretest and checking the answers,
the student should read through and study each of the instructional modules. For
the student's benefit, sach module begins ‘with a statement of "the qoals, or
objectives, that a student should have mastered upon completion of that
particular module. The level of achievement of these goals is measured by the
student's performance on the corresponding post-test. The language level and *
content of each module is aimed toward the student seeking an introduction to

the components, structures, and functions and the basic terminology required for
. an understanding of the musculoskelstal system. . .

2
N

Optlénal Activities ' -

A

Following many modules are optional activities intended to provide the *
student with an opportunity to pursue the content of the module at a more
~ in-depth level. Many of these activities may require teacher participation, at
least In obtaining and preparing additional materials for the student to utilize.

o In addition to the obt"ional activities available to the studanbsf you may
choose to provide further information to the students by teaching a brief unit on

the common disorders of the musculoskelstal system. Discussion of these
disorders has not been included in the texts because a basic knowledge of the

proper structure angd function of the humen bddy in a healthy individual seems
more appropriate for the purposes of an introductory program. If you do chooss,
_to discues common disorders, the most effective approach may be one in which
"you use disorders o +illustrate what can go wrong in the body, as a means of
clarifying the students' understanding of how the body works when' functioning

prop.e;}y.

- You may also wish to provide students with the names of books or ar&iclea
. as suggested readings to further their understanding of a particular area.

:’c

o
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Glossary

<

_ After the last of the moduies In the unit is a glossary. This is not intended
to be a comprehensive giossary to be used by the student as a dictionary.
Rather, it inciudes the basic terms used in the unit which are necessary to an
understanding of the system covered. -Those words which appear in the modules

. and have been defined in the text are not alyays defined in the glossary. Some
of these particular terms have been used in the module because they are
essential but dU\ﬂcult terms needed to.sxplain the content taught in the unit.
The student should use the glosdary to.review the vocabulary essential_to the unit
before taking the post-tests.. ) : : :

o ' ~

L . ¢

Post-Tests ' Coa L

The_post-tests are the finai assessment of a student's understanding of the
material presented in each module. They consist of muitiple-choice and
‘open-ended questibns designed to rheasurs . a student's mastery of the goals$

. (objectives) stated at ths beginning of each module. Each of the quéstions has
. been written to measure an gspect of the skills and/or .knowiedge that a student
may be expected to acquiré-as a result of working through a particular module.
When a student has finished studying a module, has pursued any chdsen optional
- -gctivities, and has reviewed the.vocsbulary in the glossary, the student shouid
take the post-test that follows the module. -

L)

- ' . RS /

. Tt
SCORING THE POSI-TﬁESTS

- .
N

e As previously mentioned, the purpose of the post-tests is to measure .

' whether or not a student has mastered the objectives (goals) stated at the
beginning of each module. 'Due to the differing lengths of the post-tests, the

variety of ‘ways in which teachers may choose to utilize these modules, and
discrepancies among students' previous exposure to the subject matter, It is not

practical to set a standard cut-off acore on each of the:tests that would indicate

mastery of the objectlves. Rather, teachers are asked to, use their professional

ent In Individual cases to determiine if a. student's performance on 8

post-test Indicates that he or she has mastered the objectives stated for that

* module. In making this determination, you should consider at least all of the
.' .* following factors: | . ' '




(1) How long is each post-test? ‘

13

(2) How much information is included in each module and how complex s
the information, relative to other modules? »

- (3) Has the student been exposed to the kind of “éurricular material

before? That is, has the student been taught the basics of this system
of the body before? '

(8) Should the entire class be required to achieve a certain score in order
to pass, or should each student be considered individually? (This
depends on how- and with whom you use this module as instructional
material.)

(5) Should the student be 'graded pass/fail on’ each post-test--i.e., on
mastery of each module--or on the unit as a whole?

To facilitate the scoring of post-tests, each student will record his or her
answers to all the post-tests on one separate sheet of paper. You should mark

module, or on thednit as a whole. -

. aach answer correct or incorrect, then give the student a "nass" or "fail" on each
give P

A »

Because of .the subject matter, responses to open-ended questions may vary

slightly from thos® listed below, but these responses may also be acceptable.

Agaln, in these cases instructors are asked to use their professional judgment to
determine if g response is correct.

-

Use the following list of :answers to questidhs on the post'-teate;' to grade
your students' papers. ‘ '

~
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ANSWERS TO THE MUSCULOSKELETAL SYSTEMQPOST-]' ESTS

Y

Module/Question \ .Correct Response
Intreduction to the ’h\
Skeletal System: ‘
1 206
. 2 | axial skeleton,
' appendicular skeleton
3 C '
-4 A
S muscle
6 B8
' . 7 A
® 8 D
. 9 long (bone)
10 C
e 3 ’ t
Axial Skeleton:
‘ 1. R B
. 2. - hyoid
-3 cervical, thoracic, lumbar,

sacral, coccygeal
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ANSWERS TO THE MUSCUL OSKELETAL SY‘STEM POST-TESTS
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Introduction to the
Skeletal System:
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Axlal Skeleton: -
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2 . hyoid
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Module/Question

Appendicular Skeleton:
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Introduction to the

- Muscular System:
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Major Muscles of
the Body:
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Correct Response

S
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pectoral girdle
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myocardium S .
smooth (involuntary) muscle
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Maodule/Question ‘ ~ Correct Response

Supporting Structures of

the Musculoskeletal Systems:
.

non-movable, fibrous

C

synovial, freely movable

Movements: . /

0®0

otation

V& WIN -
-

0

MJ_\.



